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INLET DETAIL

Pipe
diameter

SHEET

STATE PROJECT NUMBER
NOTE:
1. CONCRETE: Chamfer exposed edges 74" unless
otherwise shown. Give all concrete surfaces a
Class 1 finish.
2. The minimum concrete cover to the face of any
bar is 2" unless otherwise shown.
3. See Standard 604-2 for Type A Frame and Grate
and Standard 604-3 for Type B Frame and Grate.
CONCRETE CATCH BASINS
PIPE FRAME AND GRATE
size | D EI’_’ITH T
DIAMETER TYPE A TYPE B
12" 3!_0" 2!_6" 2!_6"
18" 3!_0" 2!_6" 2!_6"
24" 4!_0" I_3II 3!_4"
30" 4!_0" 4!_0" 4!_2"
36" 4!_6" 4!_9" 5!_0"
4 [/ 5!_0" 5!_6" 5!_5"
48" 5!_6" I_3II 6!_3"
CONCRETE CATCH BASINS
PIPE ESTIMATED QUANTITIES
SIZE REINFORCING | FRAME AND GRATE
DIAMETER CO’CVE)’fg TE| " STEEL LB
INCHES LB TYPE A TYPE B
12 0.7 54 215 238
18 0.7 54 215 238
24 1.1 81 271 314
30 1.2 92 327 390
36 1.5 101 383 466
42 1.8 131 439 504
48 2.2 151 495 580
U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY
U.S. CUSTOMARY STANDARD
CATCH BASIN
TYPE 1
NO SCALE STANDARD APPROVED FOR USE 6/2005 STANDARD
REVISED: 604_1
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Pipe
diameter

All reinforcing steel
#13 at 300 mm=.
Bend to clear pipe

INLET DETAIL

NOTE:

STATE PROJECT

SHEET
NUMBER

1. CONCRETE: Chamfer exposed edges 20 mm
unless otherwise shown. Give all concrete
surfaces a Class 1 finish.

2. The minimum concrete cover to the face of any

bar is 50 mm unless otherwise shown.

3. See Standard M604-2 for Type A Frame and Grate
and Standard M604-3 for Type B Frame and Grate.

4. Dimensions without units are millimeters.

CONCRETE CATCH BASINS
PIPE FRAME AND GRATE
size | P T
DIAMETER TYPEA TYPE B
300 900 780 780
450 900 780 780
600 1200 1010 1020
750 1200 1240 1260
900 1350 1470 1500
1050 1500 1700 1680
1200 1650 1930 1920
CONCRETE CATCH BASINS
ESTIMATED QUANTITIES
_g;f_- CONCRETE REINFORCING | FRAME AND GRATE
DIAMETER|  m3 STEEL kg
kg TYPE A TYPE B
300 0.6 24 98 108
450 0.6 24 98 108
600 0.8 37 123 142
750 0.9 42 148 177
900 1.2 46 174 211
1050 1.4 59 199 263
1200 1.7 68 225 297
U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY
METRIC STANDARD
CATCH BASIN
TYPE 1
NO SCALE STANDARD APPROVED FOR USE 3/1996
REVISED: 5/1997 6/2005

STANDARD

M604-1
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ﬂ /5 Ferrule loop insert for 3" bolt
. Tq
NS % SECTION B-B
™ N~
LA A g%
514 ' 1 T X T T T ' S|
QN ﬂs N =\m
8 \II w =II l\l
= S o &,’,}‘2‘ r— T — — — — [ —— RS N | U H-—— — =
e =/~ | {0t
Sa® E ””” %‘1 o I I
N g n ;? : | /AL I -
i ° § moe |
& & 1 1 - 1 1 -1 S S ) |
™
- & |
= |
3 C T T
— é ’( |
| O e e | e e i T T e | o o o
=0 | B g e =
J 1% L |
. |
.~ ()  GRATE DETAILS I |
N 1%" N
~ S
\-W (typ.)
o - i <
= % / o)
‘r" i L4"x 1" x Y%" FRAME AND GRATE DETAILS
) ° \ %" dia. hole 9
e
~
SRS
Rl
Q=
g%
NS
X |4
RY :: o g
LY
L%
NE —
g N L4")(2;/2"X%"
Q|0
(% IS)
S \m
<
o V]
*{ o g
=N ° o 33/411)(_;/4"
o) Plate
2%’ 2 equal spaces for 2% 5" x ¥;" Plate
1" x 4" headed anchors
T (See Note 8)
FRAME CORNER DETAIL GRATE CORNER DETAIL

ol L4"X2;/2"X;/4"
(trim L to size)

L4"X 1”X%”

FRAME ANCHOR DETAIL

3%" x 4" Plate

3%" x ¥4" Plate

14" Plate stiffener

NO SCALE

SHEET

STATE NUMBER|

PROJECT

NOTE:

1. STRUCTURAL STEEL: AASHTO M 183 (ASTM
A 36M).

2. BOLTS & WASHERS: ASTM A 307, Galvanized.

3. THREADED CONCRETE ANCHORS: Ferrule
loop inserts for 33" bolt or approved equal.

4. HEADED CONCRETE ANCHORS: Weld to frame
with a full penetration butt weld.

WELDING: Weld in conformance with the
Standard Specifications. Unless otherwise
indicated seal weld all joints with a minimum
size fillet weld, basedon material thickness.
Grind smooth all contact surfaces.

FINISH: Galvanized after fabrication.

Estimated weight, frame and grate (2'-6" x
2'-6") 215 Ibs. Increase or decrease weight by
28 Ibs for each 4%" increment.

Number of plates varies according to pipe
diameter. See Standard 604-1.

See Standard 604-1 for dimensions of T.

. 57 _;/ZHX4"
headed anchor

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

U.S. CUSTOMARY STANDARD

METAL FRAME AND GRATE
TYPE A

STANDARD APPROVED FOR USE 6/2005
REVISED:

STANDARD

604-2
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plate at 115 (See Note 7)
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GRATE CORNER DETAIL
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Direction of flow —»
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SECTION A-A headed anchor —| - bar
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13 dia. hol ~<——— TRAFFIC ———» ] Drill 13 dia. hole L102 x 25 x 6.4
1a. hoie 25 dia. hole furnish M10 bolt (trim L to size)
and washer .
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J PO Ferrule loop insert for M10 bolt
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'E [\ J\ﬁ
2e L102 x 64 x 6.4 L102x 25x 6.4
§ g \x
0 &
V]
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(=]
S o o
o
64 2 equal spaces for 64 125 x 12.7 Plate
M12 x 100 headed anchors
T (See Note 8
¢ ) FRAME CORNER DETAIL
FRAME DETAIL

! — L102 x 64 x 6.4
/ (trim L to size)

2. BOLTS & WASHERS: ASTM A 307, Galvanized.

9. Furnish hardware in the metric sizes shown.

10.

SHEET

STATE NUMBER|

PROJECT

NOTE:

STRUCTURAL STEEL: AASHTO M 183 (ASTM
A 36M).

THREADED CONCRETE ANCHORS: Ferrule
loop inserts for M10 bolt or approved equal.

HEADED CONCRETE ANCHORS: Weld to frame
with a full penetration butt weld.

WELDING: Weld in conformance with the
Standard Specifications. Unless otherwise
indicated seal weld all joints with a minimum
size fillet weld, basedon material thickness.
Grind smooth ali contact surfaces.

FINISH: Galvanized after fabrication.

Estimated weight, frame and grate (756 x 756)
97.5 kg. Increase or decrease weight by 12.7
kg for each 115 increment.

Number of plates varies according to pipe
diameter. See Standard M604-1.

See Standard M604-1 for dimensions of T.
Equivalent US Customary sizes may be used
when metric sizes are unavailable.

Dimensions without units are millimeters.

6.4 Plate stiffener

NO SCALE

L102 x 25 x 6.4
M12 x 100
headed anchor
13 dia. hole
FRAME ANCHOR DETAIL
85 x 6.4 Plate
95 x 6.4 Plate U.S. DEPARTMENT OF TRANSPORTATION

FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

METRIC STANDARD

METAL FRAME AND GRATE
TYPE A

STANDARD APPROVED FOR USE 3/1996 STANDARD

REVISED: 8/1997 6/2005

M604-2
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FRAME CORNER DETAIL

294" x ¥4" Plate
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GRATE CORNER DETAIL

1" dia. hole

NO SCALE

134" x ¥5" Plate

2%" x ¥4" Plate

SHEET

STATE NUMBER|

PROJECT

NOTE:

1. STRUCTURAL STEEL: AASHTO M 183
(ASTM A 36M).

2. BOLTS & WASHERS: ASTM A 307, Galvanized.

3. THREADED CONCRETE ANCHORS: Ferrule loop
inserts for 3" bolt or approved equal.

4. HEADED CONCRETE ANCHORS: Weld to frame
with a full penetration butt weld.

5. WELDING: Weld in conformance with the
Standard Specifications. Unless otherwise
indicated seal weld all joints with a minimum
size fillet weld, based on material thickness.
Grind smooth all contact surfaces.

FINISH: Galvanized after fabrication.

6. Estimated weight, frame and grate (2'-6" x
2'-6") 238 Ibs. Increase or decrease weight by
19 Ibs for each 2%" increment.

7. Number of plates varies according to pipe
diameter. See Standard 604-1.

8. See Standard 604-1 for dimensions of T.

L4"X1"X%"

Ca 'ﬁ ;/211X4"
s e headed anchor

FRAME ANCHOR DETAIL

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

U.S. CUSTOMARY STANDARD

METAL FRAME AND GRATE
TYPE B

STANDARD APPROVED FOR USE 6/2005
REVISED:

STANDARD

604-3
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70 x 6.4 Plate

90 x 12.7 Plate

GRATE CORNER DETAIL

13 dia. hole
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NO SCALE

2. BOLTS & WASHERS: ASTM A 307, Galvanized.
3. THREADED CONCRETE ANCHORS: Ferrule loop

9. Furnish hardware in the metric sizes shown.

10.

FRAME ANCHOR DETAIL

70 x 6.4 Plate

SHEET
STATE PROJECT NUMBER

NOTE:

STRUCTURAL STEEL: AASHTO M 183
(ASTM A 36M).

inserts for M10 bolt or approved equal.

HEADED CONCRETE ANCHORS: Weld to frame
with a full penetration butt weld.

WELDING: Weld in conformance with the
Standard Specifications. Unless otherwise
indicated seal weld all joints with a minimum
size fillet weld, based on material thickness.
Grind smooth ali contact surfaces.

FINISH: Galvanized after fabrication.

Estimated weight, frame and grate (756 x
756 mm) 108 kg. Increase or decrease weight
by 8.6 kg for each 60 mm increment.

Number of plates varies according to pipe
diameter. See Standard M604-1.

See Standard M604-1 for dimensions of T.
Equivalent US Customary sizes may be used
when metric sizes are unavailable.

Dimensions without units are millimeters.

L102 x 25 x 6.4

A l— Mi12x 100
Bt headed anchor

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

METRIC STANDARD

METAL FRAME AND GRATE
TYPE B

STANDARD APPROVED FOR USE 3/1996 STANDARD

REVISED: 8/1997 6/2005 M604_3
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SHEET
STATE PROJECT NUMBER

Hinge line of foreslopé __ — — ——
= o NOTE:
AR fq:\‘ ~ . CONCRETE: Chamfer exposed edges %" unless
Lo otherwise shown. Give all concrete surfaces a Class 1
Bridge Parapet e S finish.
' . The minimum concrete cover to the face of any bar is
P P 1%" unless otherwise shown.
“—f I
. See Standard 604-2 for Type A Frame and Grate and
Standard 604-3 for Type B Frame and Grate.
Position catch basin at this . Make all coupling band connections watertight by placing
location, except as noted Position catch basin at this %6" bead of approved caulking under each half of the
location if bridge slab is used bands before tightening.
PLAN
. Fabricate tapered portion of slip-joint from either flat or
CATCH BASIN LAYOUT AT BRIDGE ENDS corrugated sheets.
. Place Class 2 riprap conforming to Section 251 for
protective apron.
A
TABLE OF QUAN TITIES ______ Hinge line of foreslope
FRAME AND GRATE Post spacing as shown on plans 2'-6"

DESCRIPTION TYPE A YPEB s 40" minimum 10"
Reinforcing Steel 70 Ib 70 Ib Curb o 1'-0" End curb min.
Structural Steel 215 Ib 238 Ib ! Ew N b N /

Concrete 0.85 cuyd 0.85 cuyd ! ! ‘ #
o Y N —— - ‘ > |
I u / \
Beam guardrail Taper curb_ from
i normal height to zero
Wood or steel B
/ post and block out
Align curb with
face of guardrail
< Y
Asphalt or . N 307
concrete pavement 8 <
\‘ ~ <J IR
A
Tz I
' CATCH BASIN LAYOUT PLAN
-
PROTECTIVE APRON

Outlet pipe
Section 602

3'-6"

9"
N

a I
Variable

12" for 8" down drains
15" for 12" down drains
21" for 18" down drains

All reinforcing #4
at 12"+,
Bend to clear pipe

SECTION A-A

Down drain, Section 602

Variable fill slope

18"

VY
)
™~ Protective

apron

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

U.S. CUSTOMARY STANDARD
CATCH BASIN

TYPE 2
WITH DOWN DRAIN
NO SCALE STANDARD APPROVED FOR USE 6/2005 STANDARD
REVISED: 604-4
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Bridge Parapet

Hinge line of | foreslope  __ _ —

acing as shown on plans

Post sp.

s 5
3. See Standard M604-2 for Type A Frame and Grate and
Standard M604-3 for Type B Frame and Grate.
Position catch basin at this 4. Make all coupling band connections watertight by placing
location, except as noted Position catch basin at this 5 mm bead of approved caulking under each half of the
location if bridge slab is used bands before tightening.
PLAN
5. Fabricate tapered portion of slip-joint from either flat or
CATCH BASIN LAYOUT AT BRIDGE ENDS corrugated sheets.
6. Place Class 2 riprap conforming to Section 251 for
protective apron.
7. Dimensions without units are millimeters.
A
TABLE OF QUAN TITIES _____ Hinge line of foreslope ~
FRAME AND GRATE ‘ Post spacing as shown on plans ‘ 750
DESCRIPTION TYPE A TYPEB “ =~ min 1200 minimum 300_
Reinforcing Steel 32 kg 32 kg o Curb f ('“ 300 End curb min.
Structural Steel 98 kg 108 kg / al N o ' /
Concrete 0.6 m3 0.6 m3 ‘ #
oy L N
| A ! ! | 1
I u / 1
Beam guardrail Taper curb_ from
o normal height to zero
Wood or steel §
/ post and block out
Align curb with
face of guardrail <
< Y
Asphalt or 950
concrete pavement 200 S
41\\ r' ~ -‘.FJ o
Tl A )
. | . [ [ 4
11150 s0l1] | | CATCH BASIN LAYOUT PLAN
- -—— — ’ - | |
3 1 outtet pipe o PROTECTIVE APRON
Q [ Section 602 Down drain, Section 602
™ : e
. 100 Variable fill slope
S —

All reinforcing #13
at 300+.
Bend to clear pipe

I

4 \

n ‘77‘
Variable

300 for 200 down drains
375 for 300 down drains
525 for 450 down drains

SECTION A-A

1200

450

™~ Protective

apron

300

SHEET

STATE NUMBER|

PROJECT

NOTE:

1. CONCRETE: Chamfer exposed edges 20 mm unless
otherwise shown. Give all concrete surfaces a Class 1
finish.

2. The minimum concrete cover to the face of any bar is
50 mm unless otherwise shown.

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

METRIC STANDARD
CATCH BASIN
TYPE 2
WITH DOWN DRAIN

STANDARD APPROVED FOR USE 3/1996
REVISED: 5/1997 6/2005

NO SCALE STANDARD

M604-4
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34" x 8" anchor bolt
(4 required with nuts
and washers)
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DETAIL A

Guardrail where required \

4'-0"

'_0 "

1.6

min. \l\,\,
T Ty ] 3
T =N =

/ [
\f'\,
I

SECTION A-A

Elbow where required

SECTION B-B

D Diameter
pipe culvert

SHEET
STATE PROJECT NUMBER

NOTE:

1. All reinforcing bars are #5 placed a minimum 1%" clear
from face of concrete, In floors, place bars on 6 inch centers
each way. In walls, place horizontal bars in 6 inch centers
and vertical bars on 12 inch centers.

2. Curb shape shown for illustration only. Actual curb shape
and dimensions are shown in the plans.

3. See Standard 604-6 for Frame and Grate Details.
4. If guardrail post location results in guardrail penetrating the

culvert, eliminate the post and place additional nested
W-beam rail sections per Standard 617-24.

Grate frame
ISOMETRIC VIEW
End section U.S. DEPARTMENT OF TRANSPORTATION
where scheduled FEDERAL HIGHWAY ADMINISTRATION

FEDERAL LANDS HIGHWAY

U.S. CUSTOMARY STANDARD

INLET
TYPE 5A
NO SCALE STANDARD APPROVED FOR USE 6/2005 STANDARD
REVISED: 604-5
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M20 x 120 x 200 anchor
bolt (4 required with
nuts and washers)

40

100

50

80

150

\

DETAIL A

Guardrail where required \

O |

SECTION A-A

1220

SHEET

STATE PROJECT NUMBER

920 NOTE:

1. All reinforcing bars are #16 placed a minimum 40 mm clear
50 620 50
from face of concrete, In floors, place bars on 150 mm
centers each way. In walls, place horizontal bars in 150 mm
|—> A centers and vertical bars on 300 mm centers.

2. Curb shape shown for illustration only. Actual curb shape
and dimensions are shown in the plans.

o
o

3. See Standard M604-6 for Frame and Grate Details.

4. If guardrail post location results in guardrail penetrating the
culvert, eliminate the post and place additional nested

B B W-beam rail sections per Standard M617-24.
() ! ’
g 5 § 5. Dimensions without units are millimeters.
~

— — —— — — & — — —4¢

— — — ¢ — — —e— — —

o ° D Diameter
— — — — o — — pipe culvert
I—» A
640
PLAN

Grate frame

150
<Y
min

ISOMETRIC VIEW

End section

where scheduled U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

METRIC STANDARD

Elbow where required INLET
TYPE 5A
SECTION B-B
NO SCALE STANDARD APPROVED FOR USE 3/1996 STANDARD

REVISED: 5/1997 6/2005 M604_5
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T See Detail D
\ T — \ I I E— I S— Y E— Y E— O — O — T
7% 11 = b _______:é_>/
s 1.} - oY 0
in ™
O @) I
3%" x %" x 1'-9%" bar
B 2"-0%" | GRATE (2 required)
| L
GRATE FRAME
L 4"X3"X ;/211X21_3;/2n N
2 required,
(2 required) 3%" x %" x 2'-10%" bar 4
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-

DETAIL A
(OBLIQUE)

DETAIL C
(OBLIQUE)

SHEET
STATE PROJECT NUMBER

NOTE:

Hot dip galvanize all metal parts for frame and grate
after fabrication.

Fabricate frame and grate from structural steel.

Furnish four 34" x 8" anchor bolts with nuts to attach
frame to inlet.

Cut holes 3%" x %" bar as required to place % inch
diameter rods.

Spot weld % inch diameter rods for frame and grate to
3%" x 4" bars.

%" dia. \

O

SECTION A-A

3%" x %" bar T

A=

ot

~1L -
DETAIL D

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

U.S. CUSTOMARY STANDARD

FRAME AND GRATE
TYPE 5A

NO SCALE STANDARD APPROVED FOR USE 6/2005 STANDARD
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Resistance weld
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12 89 x 12.7 x 840 bar
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>‘/ See Detail D
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89 x 12.7 x 875 bar

(4 required)

GRATE FRAME

L102x76 x 12.7 x 710
(2 required)

-

89 x 12.7 x 875 bar

GRATE

89 x 12.7 x 555 bar
(2 required)

N

DETAIL A
(OBLIQUE)

-

DETAIL C
(OBLIQUE)

NO SCALE

o

. Hot dip galvanize all metal parts for frame and grate

SHEET

STATE NUMBER|

PROJECT

NOTE:

after fabrication.
Fabricate frame and grate from structural steel.

Furnish M20 x 120 x 200 mm anchor bolts with nuts to
attach frame to inlet.

Cut holes in 89 x 12.7 mm bar as required to place 16
mm diameter rods.

Spot weld 16 mm diameter rods for frame and grate to
89 x 12.7 mm bars.

Furnish hardware in the metric sizes shown. Equivalent
US Customary sizes may be used when metric sizes are
not available.

Dimensions without units are millmeters.

16 dia. \

O

SECTION A-A

T

A=

89 x 12.7 bar

e

~0l
DETAIL D

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY

METRIC STANDARD

FRAME AND GRATE
TYPE 5A

STANDARD APPROVED FOR USE 3/1996
REVISED: 6/2005

STANDARD
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Shape to drain

SECTION A-A
TYPE 6B INLET

[ #5 bars

on 12" centers

#5 bars
on 6" centers

STATE PROJECT v
NOTE:

1. Construct inlets parallel to the roadway centerline and
grade. For pipes on skew, adapt inlets as directed by
the CO.

Q
<—I 2. For frames and gratings minor variations in design
and dimensions are permitted to allow manufacturers
standards.
1_4_;/2 ”
33 ! 2" 11" 1%" 11" 2"
| ; — See Detail A
At N ( _
! : - e
1: : 2" com %"
Bttt (typ.) 2 P Zn
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ﬂ h HL LIS 3n
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o u_/ N/ 4" = — =
2" 3" 5n 2.;/2" —
(typ.)
DETAIL A
243" L
Gray Iron Castings, AASHTO M 105
METAL FRAMES AND GRATINGS
TYPE 6B
U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY
U.S. CUSTOMARY STANDARD
INLET
TYPE 6B
NO SCALE STANDARD APPROVED FOR USE 6/2005 STANDARD
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SHEET

STATE PROJECT NUMBER
NOTE:

1. Construct inlets parallel to the roadway centerline and
grade. For pipes on skew, adapt inlets as directed by
the CO.

\a]
- 2. For frames and gratings minor variations in design
and dimensions are permitted to allow manufacturers
150 750 150 724 standards.
3. Dimensions without units are millimeters
. . 2
~ —
- A : ! 64 279 279 64 i
I | ™ -~ See Detail A
Y uduuuudy,
o J N : ! / Y
" N annnnnnmn: -0, ‘ 5
N i: i: b - D?E @ \ - >
_ ! ! 50 o 7; E 86
1- [yt et tyo. B
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™ 19
Q i TV N
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~
N
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(typ.) 19| || .29
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£ . P Sy 2 16
4O — e
1 ‘ 4>, #16 bars © —?
N | L | on 300 centers o QT 70
| s <+
+ | CIN
: DETAIL A
UQ’ ; -
~
Gray Iron Castings, AASHTO M 105
Shape to drain #16 bars
on 150 centers
METAL FRAMES AND GRATINGS
SECTION A-A TYPE 6B
TYPE 6B INLET
U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
FEDERAL LANDS HIGHWAY
METRIC STANDARD
INLET
TYPE 6B
NO SCALE STANDARD APPROVED FOR USE 3/1996 STANDARD
REVISED: 5/1997 6/2005 M604_7




20-Jun-2005 08:35 AM

F:\StanDraw\st60408.dgn [US Customary]

|—>)>

. 4 1_0 " L 3 5:_4 " 3
12" | 3-0" |
N T 35
~ | 1
=T
. . I
Y Q .
in tn L
I
=T
N I
b -
~ : :
B <J
Cover
R See Detail A 3" Keyway / Type 7B- double gutter
¥ L - 3-#5 x 5'-0" spaced
on 174" centers
r q‘ﬁﬂiﬂ
Normal ditch N LT . T
grade loose rock \@ A [y e % N
A B E
I B 3 5
1%" OD iron pipe o - ;
}f .
Concrete / e - &
8" 3’_0" 8"
SECTION A-A
¢ ¢ ¢ £ pitch and
. Ditch and Inlet
Ditch Inlet Inlet
) = - B N B N &:/ '
\ \ + \
ONE STEEP SLOPE BOTH SLOPES STEEP BOTH SIDES FLAT
ONE FLAT SLOPE

TYPICAL GUTTER PLACEMENT

" n s |2
3 3 < | =

NOTE:

STATE

PROJECT

SHEET
NUMBER

1. Type 7A has a single gutter when inlet is on a grade.

2. Type 7B has a double gutter when inlet is in a sag between

two grades.

@ AW

Ditch to be warped to tie smoothly into inlet gutter.
Outside dimensions of grate to be 3'-4" x 2'-11%".

Maximum depth (H) is 12'-8".

All reinforcing bars are #5 placed a minimum 1% inch clear

from face of concrete. In floors, place bars on 6 inch centers
each way. In walls, place horizontal bars on 6 inch centers
and vertical bars on 12 inch centers.

7. Galvanize grate after fabrication in accordance with
AASHTO M 111.

8. Alternate methods of anchoring angle iron will be acceptable
if approved by the CO.

APPROXIMATE QUANTITIES
Pipe size 12" 15" 18" 24" 30" 36"
Minimum Depth (H) 2-0" | 2-3Y" | 2'-6%" | 3-1" | 3-7%"| 4'-2"
Inlet concrete for
minimum depth, CUYD 0.947 | 1.045 | 1.143 | 1.339 | 1.535 | 1.731

SECTION B-B

ONE STEEP SLOPE
ONE INTERMEDIATE SLOPE

5 T‘ S or
SIS
Li N

| ditch liné. Additional inlet concrete 0.362 cuyd for each additional foot of depth (H)
mal &=~ Ti .
ype 7A: 0.724 cuyd
Slope on apron Gutter concrete Type 7B: 1.184 cuyd
varies with ditch Cover concrete 0.423 cuyd
slope, 1:2 (max.) (not included above) )
Cover reinforcing steel 63 /b

Open areas at end of pipes
to be sealed by welding

Lz_;/znxz_;/znx%"

(2 at 3'-0")
\

]

1%" OD double-extra strong steel pipe
at 6.41 Ibs./ft (ASTM A 53)

2" dia. solid steel bar at 10.68 Ibs./ft
may be substituted.

" x 4" stud

shear connector /

7" holes to be drilled
inlL2"x2"x %" at
each end of each pipe

— Weld

DETAIL A

NO SCALE

’\K\ 77777 \ |
X A
L2"x2"x %"

(2 at 3'-0" required)

FEDERAL LANDS HIGHWAY

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION

INLET

U.S. CUSTOMARY STANDARD

TYPE 7A AND 7B
FOR 12" TO 36" CULVERT

STANDARD APPROVED FOR USE 6/2005

STANDARD

REVISED:

604-8




20-Jun-2005 08:34 AM
|—> >

F:\StanDraw\st60408.dgn [Metric]

SHEET

STATE PROJECT NUMBER

NOTE:

: 1. Type 7A has a single gutter when inlet is on a grade.
< 1200 i . 1600 | - 2. Type 7B has a double gutter when inlet is in a sag between
‘ | | ‘ two grades.
3. Ditch to be warped to tie smoothly into inlet gutter.
350 || 900 | 350 4. Outside dimensions of grate to be 1000 x 890 mm.
5. Maximum depth (H) is 3800 mm.
% 1025 o
™ T I 6. All reinforcing bars are #16 placed a minimum 40 mm clear
— g— from face of concrete. In floors, place bars on 150 mm
o=l (= centers each way. In walls, place horizontal bars on 150 mm
o S I I centers and vertical bars on 300 mm centers.
Qo D o= I I =
‘.‘3. [+ T T 7. Galvanize grate after fabrication in accordance with
I I AASHTO M 111.
L L 8. Alternate methods of anchoring angle iron will be acceptable
R | | if approved by the CO.
™ ! ! \
‘ ‘ Dimensions without units are millimeters.
APPROXIMATE QUANTITIES
B Pipe size 300 375 450 600 750 900
Minimum Depth (H) 600 690 775 940 | 1100 | 1270
Inlet concrete for
oo Detall 4 ok Cz;_;//;; 7B- double gutter . minimum depth, m3 0.724 | 0.799 | 0.874 | 1.024 | 1.174 | 1.323
oe Te evwey / | ditch line Additional inlet concrete | 0.264 m3 for each additional 300 mm of depth (H)
- 3-#16 x 1500 spaced mal == Type 7A: 0.528 m3
Gutter concrete .
’ on 45 centers Slope on apron - ! Type 7B: 0.864 m3
T , . == varies with ditch over concrete
1 ot ) , /f»‘;f slope, 1:2 (max.) (not included above) 0.323 m?
Normal ditch s o - ol o Cover reinforcing steel 28.5 kg
grade loose rock \@” | [ole @ RS
PR RQ|'S e N @
N 5% & 4 g
/ : = - §
42.2 OD iron pipe S s h i i
: . | | Open areas at end of pipes 48.3 OD double-extra stron, i
> 5 ! ! : g - g steel pipe
}) : : : to be sealed by welding at 9.56 kg/m (ASTM A 53)
C " / o . S ‘ 50.8 dia. solid steel bar at 15.89 kg/m
oncrete S - g R R i L64x64x9.5 may be substituted.
(2 at 900)
200 900 200 8T \> ,,,,,,,,,,,,,,,,,,,,,,,,,,
— -—— N
SECTION A-A SECTION B-B [ ﬁ *************************
X Pay
M12 x 100 stud
shear connector L51x51x9.5
2 at 890 required)
. ¢ ¢ (
¢ ¢ ¢ £ pitch and 16 holes to be drilled — Weld
Ditch Inlet Ditch and Inlet Ditch Inlet in Lh51 ):1 51f X 9}75 at
Inlet each end of each pipe
- pip DETAIL A
p— ~ - — ~ -
— — 7 \ / R\ — :// \ — % U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
\ \ + \ [ FEDERAL LANDS HIGHWAY
ONE STEEP SLOPE BOTH SLOPES STEEP BOTH SIDES FLAT ONE STEEP SLOPE METRIC STANDARD
ONE FLAT SLOPE ONE INTERMEDIATE SLOPE INLET

TYPE 7A AND 7B
FOR 300 TO 900 CULVERT

NO SCALE STANDARD APPROVED FOR USE 3/1996 STANDARD

REVISED: 5/1997 6/2005 M604_8

TYPICAL GUTTER PLACEMENT
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SECTION A-A
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SECTION B-B

FRAME

STATE PROJECT

NUMBER

NOTE:

1. Frame and cover dimensions may vary slightly to allow
manufacturer's standards.

2. MASS: (Approximate, cast iron)
Frame - 86 £ 4 Ib
Cover- 83+41Ib

3. All reinforcing bars are #5 placed a minimum 1% inch
clear from face of concrete. In floors, place bars on

6 inch centers each way. In walls, place horizontal bars
on 6 inch centers and vertical bars on 12 inch centers.

1;/2" 1_;/211 1_;/2"

7/" _7" 3‘/" 7/"
8 4 4

A 1,

)

Machine T
T I I i

1"
S

17 Machine
8,
1'-9%,"

SECTION C-C

4" x 1%" slot (typ.)

COVER

FEDERAL LANDS HIGHWAY

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION

MANHOLE

U.S. CUSTOMARY STANDARD

STANDARD APPROVED FOR USE 6/2005

NO SCALE

REVISED:

STANDARD
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SECTION B-B
SECTION A-A

NOTE:

SHEET

STATE NUMBER|

PROJECT

1. Frame and cover dimensions may vary slightly to allow
manufacturer's standards.

2. MASS: (Approximate, cast iron)

Frame -

Cover -

39+ 2kg
38 + 2 kg

3. All reinforcing bars are #16 placed a minimum 40 mm
clear from face of concrete. In floors, place bars on
150 mm centers each way. In walls, place horizontal bars
on 150 mm centers and vertical bars on 300 mm centers.

4. Dimensions without units are millimeters.

40
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o[

Machine N
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Machine QT

554

20 x 40 slot (typ.)

NO SCALE
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COVER

U.S. DEPARTMENT OF TRANSPORTATION
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METRIC STANDARD

MANHOLE
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